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This invention relates to a transmitting ar- 
rangement ïor a carrier-wave telephone system, 
in which the conversation to be transmitted and 
the carrier-wave are ïed to a modulator in such 
manner that the carrier-wave is suppressed dur- 
ing transmission oï the conversation and the sig- 
naling is effected by transmitting the carrier wave 
which, to this end, is fed to the output of the 
modulator. 
In order that the invention may be more 
clearly understood and readily carried into effect, 
it will now be described more fully with refer- 
ence to the accompanying drawing, given by way 
of example, in which: 
Fig. 1 represents diagrammatically an arrange-. 
ment of this type, the disadvantages of this ar- 
rangement being explained vith reference to 
Fig. 2. 
The conversation to be transmitted is supplied 
to the input terminals  and 2 and ïed, in phase 
opposition, to a balanced modulator 4 through 
a fflter 3. 
To this balanced modulator the carrier-wave 
alternating voltage is supplied in phase, through 
the leads 7 and 6, to the input terminals 5 and 6. 
In this arrangement, as is known, the voltage 
of carrier-wave frequency is suppressed and only 
the upper and lower conversation side bands are 
yielded. The desired conversation side hand is 
subsequently selected by means of a band-pass 
fllter 9 and supplied to the remaining transmit- 
ring means e. g. a transmission line or another 
modulation stage. 
For signaling purposes, for instance for trans- 
mitting dialing puises, the carrier-wave alternat- 
ing voltage is supplied, through leads 6 and   
and the switch  2, to the output of the modulator. 
In this respect if is to be noted that these carrier- 
wave pulses are passed by the filter 9, though 
attenuated in most cases. 
If has been round, however, that in transmit- 
ring e. g. a selection puise of definite duration 
this pulse is followed by several disturbing volt- 
ages. In Fig. 2 the alternating voltage V of a 
dialing pulse is plotted as a function of the rime E. 
The length of the pulse corresponds with a dura- 
tion from Et to E. After the rime E2, however, 
an alternating voltage still appears, due to which 
disturbances may occur in the signaling at the 
receiver end of the carrier-wave telephone sys- 
emo 
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The occurrence of these disturbances may be 
explained as ïollows: 
' The modulator 4 which provides for modula- 
tion in a forward direction exhibits, in the oppo- 
5 site direction, a demodulating effect, with the 
result that a low-[requency signal occurs at the 
input of the modulator upon supplying the sig- 
naling pulses to the output. Particularly when 
the filter 3 is constructed as a high-pass filter 
10 this low-frequency signal will be reflected at this 
fllter, and subsequently this signal traverses the 
modulator in the normal direction of transmis- 
sion, when it is again modulated on the carrier 
wave. In this respect it is pointed out that the 
15 filter  is often constructed as a high-pass fllter 
or as a transformer with a direct current block- 
ing condenser, the further selection of the desired 
frequency hand being effected by means of the 
band-pass fllter 9 after modulation. 
20 Circuit arrangements of this type exhibit the 
aforesaid disadvantage. 
The occurrence of disturbing alternating volt- 
ages will be explained more fully with reïerence 
to the following calculation. 
25 Assuming the carrier-wave frequency to be p 
and the pulse frequency to be q, then the pulse 
signal is proportional to cos pE cos qE. ttowever, 
the carrier-wave voltage is likewise supplied to 
the modulator through the leads 7 and 6 as 
30 result of which a modulation product cos 2 pE cos 
qE is produced at the input which, upon develop- 
ing the progression, yields the terms ½ cos qE÷¼ 
cos (2pE÷qE)÷/4 cos (2pE--q), the term /2 cos 
qE causing the aforesaid disturbances. 
35 In the device according to the invention this 
disadvantage is obviated since the supply of the 
signaling pulses to the modulator outputs is ef- 
fected through a phase-shifting network. This 
network is depicted in blockform in Fig. 1 at 
40 and may be constructed as a known circuit 
rangement. For this purpose use may, for in- 
stance, be ruade of the network shown in Fig. 
which comprises condensers  and 5 and the 
inductance . These impedances are so chosen 
45 as to produce the desired phase shift of approxi- 
mately 90 °. 
If, for instance, a phase displacement of 90 ° 
is brought about, a modulation product sin pE cos 
pE cos qE occurs which upon developing the pro- 
50 gression yields ¼ sin (2pE÷qE)÷,/4 sin 
Consequently, no low-frequency signal occurs at 
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the input, so that the occurrence of voltages V1 
and V2 caused by reflection is avoided. 
Arhat I claire is: 
1. In a carrier wave telephony system, the 
combination comprising a carrier suppressing 
modulator means having an output impedance, 
means to appl" intelligence oscillations as an 
input to said modulator, means to apply a carrier 
wave as n input to said modulator thereby to 
develop acros said impedance side band com- 
ponents of said oscillations and said wave where- 
in said wave is suppressed, means including a 
phase-shift io impress said carrier wave across 
said output impedance in a phasè lisplaed Witti 
respect to the carrier wave applied as an inpu 
to said modulator, and means to interrup the 
carrier wave impressed on said output irripedance 
to produce siïalling pulses. 
2. In a carrier wave telephony system, the Cofn- 
bination comprising a balanced rhodulator 
ing an output impedance, means tò aiply intel 
ligence oscillations in phase opposition as an 
input fo said modulator, means to apply a carriêi  
wave in phase coincidence as an input tQ said 
modulator thereby to develop across said im- 
pedance side band components oï said oscilla 
tions and said wave wherein said wave is sup- 
pressed, means including a phase-shiïter to im 
press said carrier wave across said output iiïi- 
pedance in a phase displaced approximately 90 
degrees with respect to the carrier wave applied 
as an input to said modulator, and means to in 
terrupt the carrier wave impressed on said outpflt 
impedance to produce signalling puises. 
3. In a carrier wave telephony system, the 
combination comprising a balanced modulator 
having án output impedance, means to apply 
low-frequency intelligencWoscillations in phase 
opposition as an input to said modulator, means 
to apply a high-frequency carrier wave in phase 
coincidence as an input fo said modulator there- 
by to develop across Said impedance side band 
components of said oscillations and said Wave 
wherein said wave is suppressed, rneans inc!ud- 
ing a phase-shifter to impress said càïrier Wave 
across said output impedance ïn a phs.se displáced 
90 degrees with respect to the carrier wave ap  
plied as an input to sa.id modulator, dial switchirig 
means to interrupt the carrier wave impressC 
on said output impedance to produce signalling 
pulses, and a fllter network coupled to said. out- 
put impedance to eliminate onê of said side band 
components. 
4. In a carrier wave telephony system, the com- 
bination compïising an input cigcuit foi" conne 
tion o a source Of low-frequency inteliieneè os- 
Cillations, an oiitput circuit for comuection fo an 
outgoing telephone line, a balanced modulator 
having an output impedance coupled to said out 
put circuit, means coupling said input circuit to 
said balanced modulator to apply said oscillations 
in phase opposition as an input thereto, means to 
apply a high-frecïuency carrier wave in phase 
coiflcidence ás an input to said balanced modu  
la,or thereby to evelop across said output im- 
pedance side hand Components of said Oscilla- 
tions and said wave wherein said wave is suP- 
pressed, said output Circuit including filter means 
passing only one of said side band components, 
means including a phase-shiftin network to 
apply said carrier wave arOss said output im- 
pedance in a phase displaced with respect to the 
carrier wave applied as an input to saïd modu 
lator, and means to interrupt the carrier Wavè 
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impressed on said output impedance to produce 
signalling pulses in said output circuit. 
5. In a carrier wave telephony system, the com- 
bination comprising an input circuit for connec- 
5 tion to a source of low-frequency intelligence os- 
cillations, an outlout circuit for connection to an 
outgoing telephone line, a balanced modulator 
having an output impedance coupled to said out- 
put circuit, means coupling said input circuit to 
10 said balanced modulator to appiy said oscillations 
in phase opposition as an input thereto, means 
to apply a carrier wave in phase coincidence as 
an input to said balanced modulator thereby to 
dëvelop ar6ss, sàid oùtput impedance side band 
i5 Comporients. of Saisi oscillations and said wave 
wherein said 'àè i suppressed, said output cir- 
ciift inluding a filter network accommodating 
bit fië éf Said sidë band components, means in- 
ctidiri á ptïë-gtïffting netvork to impress said 
0 carrier wave across said output impedance in a 
phae disP]acèd 90 degrees with respect to the 
carrier wave applied as an input fo said modu- 
latO, and dial switching means fo interrupt the 
carrier wave impressed n said output impedance 
OE5 to producé sinalling puises in said output cir- 
cuit. 
6. In a carrier wave telephony system, the com- 
bination corïiprising a lalanced modulator in- 
cludirig an input transformer having a primary 
0 and a Center-taped secondary, an output trans- 
former having á centèr-tapped primary and a sec- 
onday, a flrst páir of rectifiers each connected 
between one end of the secondary of said input 
transformer and the corresponding end oî the 
3 primary in said output transformer and a second] 
pair of rectifiers each connected between one end 
of the secondary of said input transformer s.nd 
the non-corresponding end of the primary of said 
output transformer, means to apply intelligence 
OEO oscillations fo the primary of said input trans- 
former, means to apply a carrier wave between 
the center tap in said center-tapped secondary 
and the center tp in sáid centertapped primary, 
means inluding a phase-shifting network to 
apply said carrier wave across the ends of said 
45 center-tapped primary in a phase disp!aced with 
respect fo the Carrier wave as applied between 
säid cervier taps and switching means fo inter- 
rupt thë carrier wave impressed across said cen- 
tertapped prirrlary to produce signalling pulses 
50 in the out-put of said balanced modulator. 
7. in a Carrier wave telephony system, the com- 
bination COmpriSing a balanced modulator in- 
cludin an input transformer having a primary 
and a center-tpped secondary, an output trans- 
5 former having a center-tapped primary and a 
secondary, a first pair of rectifiers each connect- 
ed betweer one ënd of the secondary of said input 
transformer and the corresponding end of the 
primary in s.id output transformer and a second 
60 pair Of rectifiers each connected between one end 
of the secondary of sid input transformer and 
the noh-corresponding end of the primary of said 
output transformer, means fo appl low-fre- 
65 quency intelligene oscfllatioris to the pimary of 
said ïuput transformer, mean to apply a high- 
fi'eueicy rrer Wavè betWéeri the cener tap 
ifi said centeï.-àïoëd èoondary and the center 
tap in Said Céntér-pped Primary, means in- 
ïO cluding a phasè-shifting network fo apply said 
carï-ièr wave across té ends of said center- 
tapied primary in a phae displace d approxi- 
matelot 90 dëgrëe WRh respect to the carrier 
wavé aS àpiliC bewêen said center taps, nd 
7 dial switching means to interrupt the carrier Wave 
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